
2


[bookmark: _Toc491868096]TSG-RAN Working Group 4 (Radio) meeting #98-bis-E	R4-2106899
Electronic Meeting, 12th – 20th April 2021

Source:	Ericsson
Title:	Reference points and reference model for NTN
Agenda item:	8.8.1.1
Document for:	Approval

1. Introduction
A new WI has been approved in RAN#88e meeting to specify requirements for the support of NTN and the discussions has been initiated in RAN4#97e and continues in RAN4#98e. 
In [1], reference points and reference model for NTN was further. As a clear definition of reference points and reference models is essential for not only compatibility studies but also definition of the requirements and testing aspects, this paper further elaborate the discussions on the reference model and reference points and consider applicability of possible RF requirements and how the gateway and satellite system performance can be captured. Responsibility for fulfilment of requirement and testing aspect is another important area which need to be considered.
It is thus obvious that there will be timing and doppler aspects of NTN would impact RRM and pends the RAN1 decision on reference points and not discussed further in this paper. In addition, possible impact around receiver demodulation performance requirements will be discussed later, similar to any other WI where for NTN additional dependency depending on the choice of reference model and reference points are also influencing the requirements and consequently covered in this paper. Thus, the intention with this paper is to focus on the RF aspects.
As stated earlier, before any detailed discussions around RF requirements, it is essential that RAN4 conclude on a reference model and reference point considering the network architecture of NTN system.

2. Discussion
Currently 3GPP RAN4 specifications are based on using a well-defined reference point for the requirement considering eNodeB or gNodeB where the reference point either is referred to “antenna port” for conducted requirements or “OTA” requirements. No internal sub-systems requirements, functional partitioning nor interfaces nor implementation are considered when requirements are specified making the specifications agnostic and self-contained. Similar approach applies on the UE where for NR, FR1 requirements are specified as conducted while FR2 requirements are specified as OTA.
The BS requirements implicitly test the performance of the different sub-systems of BS such as baseband algorithms or radio algorithm performance both when RF requirements and performance requirements are concerned. The BS black box reference model and reference points allows for clear and self-contained set of BS requirements where different sub-systems that are governed by 3GPP technologies and specifications considering PHY specification including the multi-antenna transmission schemes etc.
For NTN system, 3GPP has very limited insight and mandate/influence considering the gateway and satellite specifications. To accommodate the NTN system in a convenient and fast way, it is essential to consider a reference model which maintain the independencies between current 3GPP gNodeB as a node and gateway/satellite. This will give the benefit that requirement responsibility and testing is clear and unambiguous.
Neither the interface between gateway and satellite nor functional partitioning between gateway and satellite including beamforming from gateway to satellite and from satellite to UE will be affected when gateway+satellite is handled as either repeater as in Figure 1. 
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Figure 1	NTN overview architecture and gNB and UE reference points
The proposed reference model will maintain integrity of the 3GPP BS and UE RF specification and Uu while it gives full flexibility to gateway+satellite implementation without interfering with neither interfaces nor partitioning of functionality between gateway and satellite which is anyhow outside the mandate of 3GPP.
In addition, the proposed reference model will allow for proper co-existence studies and consequently relevant requirements for gateway+satellite without extensive mutual dependencies facilitating fast introduction of NTN system.
Considering the testing, as RAN4 contain significant amount of transmitter and receiver requirements covering the in-band and out-of-band as well as some regulatory requirements, any other constellation would result in severe difficulties in testing and ambiguities in requirement responsibility and testing while with proposed reference model, not only the requirements but also testing responsibility is clear without any mutual dependencies.
Observation1: Test set ups and procedure shall be clearly described in conformance specifications. Keeping GTW+satellite as a separate repeater node would help doing this.
The proposed approach can apply for transparent mode at this stage and non-transparent in the future can be handles as relay. In addition, repeater has been specified in RAN4 previously so specifying proper requirements for repeater is an established way to handle scenarios such as NTN system.
If there is additional signal processing within gateway and satellite, the gateway+ satellite should preferably be treated as a relay in the future for non-transparent mode. Note that from RF requirement perspective, the co-existence requirements regardless if treated as repeater or relay will be the same since the compatibility studies should outline such requirements.
To be able to start the needed studies and handling of NTN systems without mutual dependencies, we propose the following:
Proposal 1:
RAN4 should handle gateway + satellite as a repeater and specify needed requirements for gateway + satellite in a new NTN repeater specification.

3. Conclusion
In this contribution, a brief overview of NTN system reference model and reference points was discussed, and a reference model based on handling of “gateway + satellite” as repeater was proposed.
The approach is simply to treat Gateway + satellite as a repeater which would allow for proper co-existence studies needed for compatibility but also not posing any restriction on any functional/performance split between gateway and satellite. In addition, this approach would eliminate the dependencies between gateway/satellite and gNB or UE. 
Observation1: Test set ups and procedure shall be clearly described in conformance specifications. Keeping GTW+satellite as a separate repeater node would help doing this.
Proposal 1: RAN4 should handle gateway + satellite as a repeater and specify needed requirements for gateway + satellite in a new NTN repeater specification.
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